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Description 

[0001 ] This present invention is directed to a prosthet- 
ic cup assembly which is disclosed in the context of a 
hip prosthesis. 

[0002] US-5049158 discloses an acetabular cup as- 
sembly including a metal shell component which can be 
attached to an acetabulum to replace the natural socket 
and a plastic bearing component that is inserted into the 
shell to provide a bearing surface for receiving a femur 
bait prosthesis element. In addition, traditional bearing 
components include a built-up lip around a portion of the 
bearing surface, for example, as disclosed in US- 
5282864 and US-541 3603. 

[0003] According to the present invention a prosthetic 
cup assembly for use in a joint such as a hip joint is pro- 
vided. The prosthetic cup assembly comprises a shell 
with a concave Inner surface and a liner that is taper 
mounted to the inner surface of the shell. The cup as- 
sembly also includes a separate bearing securely at- 
tached inside the liner. Specifically, the inner surface of 
the shell provides, at its outer extent, a female taper 
opening into the shell. A male taper positioned on an 
outside surface of the liner engages the female taper to 
hold the bearing in the cup-like shell. 
[0004] In another aspect of the present invention, a 
kit is provided for the replacement of a cup portion of a 
bone of a joint. The kit comprises a shell formed with a 
concave inner surface providing, at its outer extent a fe- 
male taper, and at least two bearing/liner subassem- 
blies. The subassemblies include a bearing component 
mounted within a liner. The bearing component provides 
an internal cavity for receiving a ball and an opposite 
exterior coupled to an inside surface of the liner. The 
liner also has an outer surface providing a male taper 
sized for receipt by the female taper. The engagement 
of the female taper on the male taper provides the me- 
chanical connection between the shell and the sub- 
assembly. 

[0005] In yet another aspect of the present invention, 
a method is provided for assembling a bearing/liner su- 
bassembly for a ball-joint type prosthetic appliance. The 
method includes the steps of cooling a bearing compo- 
nent that has an exterior with a normal p re-determined 
radius at a temperature sufficient to shrink the radius of 
the exterior and placing the cooled bearing component 
into a linerto form a bearing/liner subassembly. The liner 
has an inside surface facing the bearing component and 
an outer surface providing a male taper. The inside sur- 
face of the liner has a radius that is greater in size than 
the reduced radius of the bearing component and less 
than the normal pre-determined radius of the bearing 
component. Next, the subassembly is warmed to a tem- 
perature sufficient to return the exterior of the bearing 
component to the normal pre-determined radius. Thus, 
the bearing component is mounted in a fixed and locked 
position within the liner. The subassembly is then insert- 
ed into a shell that is formed with a generally hemispher- 



2 

ical concave inner surface providing, at its outer extent 
a female taper for receiving the male taper of the liner. 
The engagement of the female taper on the male taper 
provides the mechanical connection between the shell 
and the liner. 

[0006] In still another aspect of the present invention, 
a prosthetic component assembly is provided for use in 
fixation to bone. The assembly includes a prosthetic 
component assembly for use in fixation to bone, the as- 
sembly comprising a shell formed with an inner surface 
providing at its outer extent a female taper, a liner 
formed with an inner end, an opposite outer end, an in- 
side surface and an opposite outside surface extending 
between the inner and outer ends, a male taper posi- 
tioned to lie on the outside surface adjacent the outer 
end for receipt by the female taper : the engagement of 
the female taper on the male taper providing a mechan- 
ical connection between the shell and the liner, and a 
bearing component. The bearing component is formed 
for coupling with the liner and has an internal cavity and 
an opposite exterior, the exterior being formed for en- 
gagement with the inner surface of the liner. 
[0007] In a further aspect of the present invention, a 
prosthetic cup assembly for use in fixation to bone is 
provided. The assembly includes a shell defining a shell 
cavity, the shell being configured with (i) an innersurface 
having a female taper, and (ii) a locking recess defined 
in the inner surface of the shell. The assembly further 
includes a bearing defining a bearing cavity adapted to 
receive a prosthetic ball therein, the bearing is config- 
ured with (i) an outer surface having a male taper, and 
(ii) a locking member extending outwardly from the outer 
surface of the bearing. When the bearing is positioned 
within the shell cavity, the male taper and the female 
taper engage each other so as to provide a first connec- 
tion between the bearing and the shell. Further when 
the bearing is positioned within the shell cavity, the lock- 
ing member is located within the locking recess so as to 
provide a second connection between the bearing and 
the shell. 

[0008] Embodiments of the invention will now be de- 
scribed by way of example with reference to the accom- 
panying drawings, in which: 

Figure 1 is an exploded perspective view of an 
acetabular cup assembly according to one embod- 
iment of the present invention. 
Figure 2 is a cross-sectional view of the liner and 
bearing component of the acetabular cup assembly 
of Figure 1 showing the bearing component mount- 
ed within the liner. 

Figure 3 is a cross-sectional view of the assembled 
acetabular cup assembly of Figure 1 . 
Figure 4 is an enlarged cross-sectional view of a 
portion of the acetabular cup assembly of Figure 2. 
Figure 5 is a cross-sectional view of an alternative 
embodiment of an acetabular cup assembly accord- 
ing to the present invention. 
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Figure 6 is a cross-sectional view of an alternative 
embodiment of an acetabular cup assembly accord- 
ing to the present invention. 
Figure 7 is an elevational view of a shell which may 
be assembled with the bearing of Figures 10 to 15 
or Figures 16 to 19 to create another acetabular cup 
assembly which incorporates the features of the 
present invention therein. 

Figure 8 is an elevational view of the shell of Figure 
7 as viewed in the direction of the arrows 8-8 of Fig- 
ure 7. 

Figure 9 is a cross-sectional view of the shell of Fig- 
ure 8 as viewed in the direction of the arrows 9-9 of 
Figure 8. 

Figure 10 is an elevational view of a bearing which 
may be assembled with the shell of Figures 7 to 9 
to create an acetabular cup assembly which incor- 
porates the features of the present invention there- 
in. 

Figure 11 is an elevational view of the bearing of 
Figure 10 as viewed in the direction of the arrows 

11- 11 of Figure 10. 

Figure 1 2 is a cross-sectional view of the bearing of 
Figure 11 as viewed in the direction of the arrows 

12- 12 of Figure 11. 

Figure 1 3 is an enlarged view of a portion of the 
bearing of Figure 10 which is encircled in Figure 10 
and identified as Figure 13. 

Figure 1 4 is a cross-sectional view of the bearing of 
Figure 1 1 as viewed in the direction of the arrows 
14-14 of Figure 11. 

Figure 15 is an enlarged view of a portion of the 
bearing of Figure 14 which is encircled in Figure 14 
and identified as Figure 15. 
Figure 1 6 is an elevational view of alternative bear- 
ing which may be assembled with the shell of Fig- 
ures 7 to 9 to create another acetabular cup assem- 
bly which incorporates the features of the present 
invention therein. 

Figure 17 is an elevational view of the bearing of 
Figure 16 as viewed in the direction of the arrows 

17- 17 of Figure 16. 

Figure 1 8 is a cross-sectional view of the bearing of 
Figure 1 7 as viewed in the direction of the arrows 

18- 18 of Figure 17. 

Figure 1 9 is an enlarged view of a portion of the 
bearing of Figure 16 which is encircled in Figure 16 
and identified as Figure 1 9. 

[0009] Referring to the drawings, Figure 1 shows an 
acetabular cup assembly 10, which includes a shell 12 
adapted to be affixed to the acetabulum (not shown) to 
replace the natural hip socket, a liner 14 adapted to be 
coupled to shell 1 2, and a bearing 1 6 adapted to be cou- 
pled to liner 14. Shell 12 includes an outer surface 18 
that can be textured to facilitate securing shell 12 in 
place within an appropriately prepared acetabulum. 
Shell 12 is preferably made from titanium, but may be 



made from a cobalt chrome material or other suitable 
materials. Shell 12 also includes a generally hemispher- 
ical shaped inner surface 20. In this specification, the 
words "generally hemispherical" are intended to cover 

5 the hemispherical ranges conventionally used in 
acetabular and glenoid shells, liners, and cup bearings 
including less than hemispherical and, in some cases, 
more than hemispherical. Shell 1 2 further includes a rim 
22. Rim 22 defines a plane through which liner 14 and 

io bearing 1 6 enter a cavity 24 of shell 1 2 formed by inner 
surface 20. Inner surface 20 of shell 12 is formed to in- 
clude a side wall 26 providing, at its outer extent 28 a 
female taper 30. Female taper 30 extends around the 
entire periphery of cavity 24 adjacent rim 22. It is under- 
stood that the axial depth of female taper 30 within cavity 
24 may vary. 

[0010] Liner 14 Includes an outside spherical surface 
32 having a male taper 44 that is sized to engage and 
lock with female taper 30. It is understood that the length 

20 of male taper 44 may vary, so long as it securely engag- 
es female taper 30. Liner 1 4 is preferably made from 
titanium, but may be made from a cobalt chrome mate- 
rial, or other suitable materials. Liner 14 includes an in- 
side surface 34 that preferably defines a chamber 36 

25 sized for receiving bearing component 1 6. Typically, in- 
side surface 34 is generally hemispherical in shape. In 
addition, projections 53 may extend from inside surface 
34 in a spaced-apart relationship relative to one another 
for secure engagement with bearing component 16, as 

30 shown in Figure 2. Typically, liner 14 includes four pro- 
jections 53 positioned at approximately 90 p relative to 
one another to prevent rotation of bearing component 
16 within chamber 36. Liner 14 further includes an outer 
rim 40. Preferably, a locking tab 42 extends into cham- 

35 ber36 from inside surface 34 adjacent outer rim 40. See 
Figure 2. 

[0011] Referring again to Figure 1, bearing 16 in- 
cludes an outer surface 52 that is generally hemispher- 
ical in shape. Bearing 1 6 also includes an inner bearing 
^0 surface 54 that defines an opening 55 sized to receive 
a prosthetic femoral ball (not shown). A rim 56 extends 
circumferentially around opening 55 of bearing 16. 
Bearing 16 is symmetrical. It is understood, however, 
that bearing 16 of the present invention may be a non- 
45 symmetrical component. Bearing 16 further includes a 
circumferential groove 58 spaced apart from rim 56 and 
sized to receive locking tab 42 of liner 14. Bearing 16 is 
preferably made from a polymeric material such as ultra 
high molecular weight polyethylene (UHMWPE). Of 
50 course, bearing 1 6 could be made of other types of im- 
plantable bearing materials such as a metal material or 
a ceramic material. 

[0012] As shown for example in Figure 2 bearing 16 
may be selectively coupled to liner 14 to form a sub- 
55 assembly 60 in accordance with a kit of the present in- 
vention. The user will receive the kit that includes shell 
12, and at least two bearing/liner subassemblies 60, 
160, 260 such as, for example of the types shown in 
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Figures 2, 5 and 6 respectively. Once the user has af- 
fixed shell 12 to an appropriately prepared acetabulum, 
appropriate subassembly 60, 1 60, 260 for use with the 
environment may be selected. 

[0013J Referring now to Figure 2, the bearing 16 is 
press-fit into chamber 36 of liner 1 4 to form subassem- 
bly 60 of the kit of the present invention. Inside surface 
34 of liner 14 has an inner radius 66 that is less than a 
normal predetermined radius 64 (Figure 1 ) of outer sur- 
face 52 of bearing 16. Therefore, prior to assembly, 
bearing 16 is cooled to a temperature that causes its 
outer surface 52, to shrink in size to a reduced second 
radius (not shown). It is understood that the amount of 
size reduction will vary depending upon the material 
used to construct bearing component 16 and the tem- 
perature to which bearing 16 is cooled. Typically, bear- 
ing 16 is cooled in liquid nitrogen, however other com- 
mon refrigeration methods may be used. Therefore, 
once normal pre-determined radius 64 of outer surface 
52 has been reduced, bearing 1 6 is press -fit into cham- 
ber 36 of liner 1 4. Circumferential groove 58 is generally 
aligned with locking tab 42 of liner 14. After circumfer- 
ential groove 58 and locking tab 42 are aligned, bearing 
16 is warmed to a temperature sufficient to return out- 
side surface 52 of bearing 16 to a size approaching its 
normal pre-determined radius 64. Thus, bearing 1 6 and 
liner 1 4 are fastened together in a fixed and locked po- 
sition and form bearing/liner subassembly 60. 
[001 4] This subassembly 60 is then inserted into cav- 
ity 24 of shell 12 to form assembled acetabular cup as- 
sembly 10. See Figure 3. Once liner 14 is pressed into 
cavity 24, female and male tapers 30, 44 cooperate to 
hold subassembly 60 in place. Male taper 44 of liner 14 
engages female taper 30 of shell 1 2 and forms a metal- 
to-metal locking mechanical connection between them. 
Tapers 30, 44 may be a straight taper, as in Figures 2 
to 7, or they may be as a curve of a conic section - - 
circle, ellipse, parabola, hyperbola or the like, if taper 44 
of outside surface 32 of liner 14 is straight, taper 30 of 
side wall 26 of shell 12 is also straight. 
[0015] Referring now to Figure 4, tapers 30, 44 are 
machine tapers that provide a connection that ensures 
and maintains accurate alignment between shell 12 and 
liner 1 4 and permits shell 1 2 and liner 1 4 to be separated 
for reconditioning or for substitution of other parts. Ta- 
pers 30, 44 may be a self- holding taper (i.e. self-locking) 
or a self-releasing taper. Throughout this specification 
the terms "self-holding 1 * and 'self-locking' are defined 
as male and female tapers that when in engagement 
with one another, tend to stay in place owing to the taper 
angle; no other means of holding is required. That is, in 
the case of straight, symmetric tapers, the included an- 
gle between diametrically opposite points on male taper 
44 will be greater than zero degrees and less than or 
equal to about seventeen degrees. As shown in Figure 
4, which illustrates symmetrical tapers 30, 44, an angle 
48 between the opposite points on male taper 44 is 
greater than zero degrees and less than or equal to 



about seven degrees. A curved locking taper is 
achieved when the acute angles between tangents to 
the curve over much of its length and perpendicular to 
rim 40 are greater than zero degrees and do not exceed 

5 about seven degrees. Removal of the male taper from 
the female taper is accomplished by starting the removal 
with a drift key or some other positive mechanism. 
[0016] As used throughout the specification, the term 
"self-releasing" is distinguished from the term "self-hold- 
to ing" (or "self-locking") by the taper angle that is suffi- 
ciently large to make retention of the male taper in the 
female taper dependent upon a positive locking device, 
such as the positive pressure from a corresponding fe- 
mur head against bearing component 1 6. In the case of 

is straight, symmetric tapers, the included angle between 
diametrically opposite points on male taper 44 will be 
about seventeen degrees. The taper fit between male 
and female tapers 30, 44 serves only to maintain align- 
ment. Self-releasing tapers will release themselves. 

20 [0017] An alternative embodiment of acetabular cup 
assembly 110 is illustrated in Figure 5. Acetabular cup 
assembly 110 includes shell 12, a liner 114 that is cou- 
pled in shell 12, and bearing 16 coupled to liner 114 to 
create liner/bearing subassembly 160. Liner 114 in- 

25 eludes an outside surface 1 32 that is formed for engag- 
ing inner surface 20 of shell 12, an inside chamber 134, 
and an outer rim 1 40 extending about the circumference 
of liner 114. In addition, a locking tab 142 extends into 
inside chamber 1 34 for engagement with bearing 1 6. As 

30 shown in Figure 5, outside surface 1 32 includes a male 
taper 144 that is angled about its circumference to cre- 
ate unequal tapering lengths on opposite sides 133, 135 
of liner 114. This angled taper 1 44 causes liner/bearing 
subassembly 1 60 to be positioned in a lipped orientation 

35 within shell 12. It is understood that the angle can be 
varied to create various tapering lengths in order to cre- 
ate multiple orientations for subassembly 160 within 
shell 12. Such a lipped orientation can be beneficial in 
certain environments to aid in the prevention of femoral 

40 ball dislocation. 

[0018] Another construction of acetabular cup assem- 
bly 210 is illustrated in Figure 6. Acetabular cup 210 in- 
cludes shell 12, a liner 214 that is coupled in shell 12, 
and bearing 16 coupled to liner 21 4 to create liner/bear- 

45 ing subassembly 260. Liner 214 is ring-shaped and In- 
cludes an outside surface 232 that is formed for engag- 
ing female taper 30 of shell 12 and an opposite inside 
surface 234. In addition, liner 214 includes an inner rim 
238, an outer rim 240, and an inside chamber 235 ex- 

50 tending between rims 238, 240. In addition, a locking 
tab 242 extends into inside chamber 235 for engage- 
ment with outside surface 52 of bearing 16. As shown 
in Figure 6, outside surface 232 is formed as a male ta- 
per 244 that extends about the circumference. Thus, lin- 

55 er/bearing subassembly 260 when coupled within shell 
12 positions bearing 16 within shell 12. 
[0019] The taper feature of the present invention pro- 
vides mechanical lock integrity for the two or three piece 
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construct. This alternative design avoids the need for a 
metal locking ring and provides a rigid engagement of 
the liner, essentially eliminating the potential for any rel- 
ative motion between the metal liner and the metal shell. 
Without this relative motion, the potential for abrasive 
wear on an outer surface of the bearing is substantially 
eliminated. Moreover, a liner that includes a tapered por- 
tion helps push the bearing into a pre-determined posi- 
tion and inhibits wear debris from escaping from the liner 
into the patient. 

[0020] Additionally, the taper feature of the present in- 
vention may be applied to a wide variety of metal liner/ 
plastic bearing subassemblies to create an infinite se- 
lection of bearing configurations within the metal shell. 
This feature is quite advantageous for surgeons who 
must select a proper configuration of the bearing com- 
ponent relative to a femur head during a surgical proce- 
dure. Preferably, each subassembly is infinitely adjust- 
able within the shell to create a variety of orientations 
suitable for preventing dislocation of the corresponding 
femur head. Thus, the surgeon must only select a suit- 
able bearing orientation relative to the femur head and 
press the subassembly in place to engage the corre- 
sponding tapers. Once the tapers are engaged, the 
acetabular cup assembly is automatically and easily 
held in place. 

[0021] In addition, Figures 7 to 15 show still another 
embodiment of the present invention. In particular, Fig- 
ures 7 to 9 disclose a shell 300 and Figures 10 to 15 
disclose a bearing 302 which, when assembled togeth- 
er, collectively creates another acetabular cup assembly 
s which incorporates the features of the present invention 
therein. The acetabular cup assembly which is made up 
of the components shown in Figures 7 to 15 is assem- 
bled by inserting the bearing 302 (see Figures 1 0 to 15) 
into a cavity 304 defined by the shell 300 in a manner 
similar to the insertion of the liner/bearing subassembly 
into the cavity of the shell as described above with re- 
spect to the embodiments depicted in Figures 1 to 6. 
However, it should be noted that the embodiment de- 
scribed with respect to Figures 7 to 15 is a two-piece 
cup assembly, while each of the embodiments de- 
scribed with respect to Figures 1 to 6 is a three-piece 
cup assembly. 

[0022] The shell 300 possesses a generally hemi- 
spherical shape and is preferably made ' from a metallic 
material such as a titanium alloy. Alternatively, the shell 
300 may be made from a metallic material such as co- 
bait chrome. The shell 300 possesses a porous coating 
306 located on an outer surface of the shell as shown 
in Figure 7. The porous coating 306 is configured to fa- 
cilitate biological Ingrowth of a patient's bone within the 
outer surface of the shell whereby long-term fixation of 
the shell 300 to the patients bone may be achieved. A 
number of spikes (not shown) may be secured to the 
outer surface of the shell to further facilitate fixation of 
the shell 300 to the patient's bone as is well known in 
the art. An apex hole 308 is defined in the shell 300. The 



apex hole is provided with a number of threads so as to 
allow coupling of an insertion instrument (not shown) 
thereto. The instrument may be coupled to the shell 300 
during implantation of the acetabular cup assembly into 

5 the patient 1 s body. 

[0023] The shell 300 possesses a plurality of tangs 
310 located at an upper rim 312 of the shell 300. Each 
of the plurality of tangs 310 extends inwardly toward the 
centre of the shell 300 as shown in Figure 8. The plurality 

10 of tangs 31 0 define a plurality of anti-rotation recess es 
31 3 which are evenly spaced around the upper rim 312 
of the shell 300 as shown in Figure 8. The shell 300 also 
includes an annular recess 314 which is positioned im- 
mediately below the plurality of tangs 31 0 (see Figures 

15 8 and 9). 

[0024] The shell 300 also includes a female taper 31 5 
which Is defined in an inner surface of the shell as shown 
in Figure 9. The female taper 315 extends around the 
entire periphery of the cavity 304 of the shell 300. More- 
no over, the female taper 31 5 extends axialiy for a distance 
D1 near its upper rim 312 as shown in Figure 9. 
[0025] Figures 10 to 15 show a bearing 302 which 
possesses a generally hemispherical shape and is pref- 
erably made from a polymeric material such as ultra h igh 
25 molecular weight polyethylene (UHMWPE). Of course, 
the bearing 302 could be made of other types of mate- 
rials which are suitable for implantation into the body of 
a human being. 

[0026] The bearing 302 defines a cavity 31 6 which is 
so configured to receive a prosthetic femoral ball (not 
shown). The bearing 302 includes a plurality of anti-ro- 
tation protrusions 318 which are evenly spaced around 
an upper rim 320 of the bearing 302 as shown in Figure 
11 . Each of the plurality of protrusions 31 8 extends out- 
wardly away from the centre of the bearing 302 as 
shown in Figure 11. 

[0027] The bearing 302 also includes a male taper 
323 which is defined in an outer surface of the bearing 
as shown in Figures 10 and 12 to 15. The male taper 
323 extends around the entire periphery of the bearing 
302. Moreover, the male taper 323 extends axialiy for a 
distance D2 near its upper rim 320 as shown in Figure 
14. The bearing 302 also includes an annular locking 
member 324 which is located immediately below the 
plurality of protrusions 318 (see Figures 8 and 9). The 
annular locking member 324 extends around the entire 
periphery of the bearing 302. The annular locking mem- 
ber 324 extends outwardly from the male taper 323. 
[0028] When the bearing 302 is positioned in the cav- 
ity 304 of the shell 300 after assembly of the acetabular 
cup assembly made up of the components shown in Fig- 
ures 7 to 15, the female taper 315 of the shell 300 en- 
gages and locks with the male taper 323 of the bearing 
302 so as to secure the bearing 302 to the shell 300. 
Moreover, when the bearing 302 is positioned in the cav- 
ity 304 of the shell 300 after assembly of the acetabular 
cup assembly, the annular locking member 324 of the 
- bearing 302 is located within the annular recess 314 de- 
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fined in the shell 300 so as to further secure the bearing 
302 to the shell 300. 

[0029] It should be appreciated that the lengths of the 
female taper 315 and the male taper 323 may vary so 
long as such lengths are of sufficient magnitude to 5 
cause the female taper 315 and the male taper 323 to 
securely engage each other. Also, in order to achieve 
appropriate engagement and locking between the fe- 
male taper 315 of the shell 300 and the male taper 323 
of the bearing 302, the taper angle between the two ta- 10 
pers 315, 323 is chosen to be within the range of self- 
locking tapers. For example, if each taper 31 5, 323 was 
in the range of 2° to 8.5° (for an aggregate taper angle 
range of 4 ° to 17°), appropriate engagement and lock- 
ing between the two components would be achieved. is 
[0030] Moreover, when the bearing 302 is positioned 
within the cavity 304 of the shell 300 as described 
above, the plurality of protrusions 318 are respectively 
positioned within the plurality of recesses 313. With the 
protrusions 318 positioned within recesses 313, rota- 20 
tional movement of the bearing 302 relative to the shell 
300 is inhibited. 

[0031] Figures 16 to 19 show an alternative bearing 
400 which could be substituted for the bearing 302 in 
order to create yet another acetabular cup assembly 25 
which incorporates the features of the present invention 
therein. Such acetabular cup assembly would cause a 
cavity 402 of the bearing 400 to be angled with respect 
to the shell 300 which may be beneficial in certain envi- 
ronments to aid in the prevention of femoral ball dislo- 30 
cation. 

[0032] The bearing 400 possesses a somewhat hem- 
ispherical shape as best shown in Figures 16 and 18. 
The bearing 400 is preferably made from a polymeric 
material such as ultra high molecular weight polyethyl- 35 
ene (UHMWPE). Alternatively, the bearing 400 may be 
made of other types of materials which are suitable for 
implantation into the body of a human being such as a 
metal material or a ceramic material. 

[0033] The bearing 400 defines the cavity 402 which 40 
is configured to receive a prosthetic femoral ball (not 
shown). The bearing 400 includes a plurality of anti-ro- 
tation protrusions 404 which are evenly spaced around 
the bearing 400 as shown in Figure 1 7. Each of the plu- 
rality of protrusions 404 extends outwardly away from <*5 
the centre of the bearing 400 as shown in Figure 1 7. 
[0034] The bearing 400 also includes a male taper 
406 which is defined in an outer surface of the bearing 
as shown in Figures 16 and 18 to 19. The male taper 
406 extends around the entire periphery of the bearing so 
400. Moreover, the male taper 406 extends axially for a 
distance D3 as shown in Figure 14. The bearing 400 
also includes an annular locking member 410 which is 
located immediately below the plurality of protrusions 
404 (see e.g. Figure 19). The annular locking member 55 
410 extends around the entire periphery of the bearing 
400. The annular locking member 41 0 extends outward- 
ly from the male taper 406. 



[0035] When the bearing 400 is positioned in the cav- 
ity 304 of the shell 300 after assembly of the acetabular 
cup assembly made up of the components shown in Fig- 
ures 7 to 9 and 16 to 19, the female taper 315 of the 
shell 300 engages and locks with the male taper 406 of 
the bearing 400 so as to secure the bearing 400 to the 
shell 300. Moreover, when the bearing 400 is positioned 
in the cavity 304 of the shell 300 after assembly of the 
acetabular cup assembly, the annular locking member 
410 of the bearing 400 is located within the annular re- 
cess 314 defined in the shell 300 so as to further secure 
the bearing 400 to the shell 300. 
[0036] It should be appreciated that the lengths of the 
female taper 315 and the male taper 406 may vary so 
long as such lengths are of sufficient magnitude to 
cause the female taper 315 and the male taper 406 to 
securely engage each other. Also, in order to achieve 
appropriate engagement and locking between the fe- 
male taper 315 of the shell 300 and the male taper 406 
of the bearing 400, the taper angle between the two ta- 
pers 315, 406 is chosen to be within the range of self- 
locking tapers as described above. 
[0037] Further, when the bearing 400 is positioned 
within the cavity 304 of the shell 300 as described 
above, the plurality of protrusions 404 are respectively 
positioned within the plurality of recesses 313. With the 
protrusions 404 positioned within recesses 313, rota- 
tional movement of the bearing 404 relative to the shell 
300 is inhibited. 

[0038] While the prosthetic cup assembly is disclosed 
in the context of a hip prosthesis, it has utility in other 
locations within a patient's body. Also, while the tapers 
of the various embodiments depicted in the drawings 
are shown to each be a straight taper, it should be un- 
derstood that such tapers may assume other configura- 
tions such as a curve of a conic section - - circle, ellipse, 
parabola, hyperbola or the like. However, If any such ta- 
per takes on a configuration which is non-straight, it 
should be appreciated that the respective mating taper 
should take on a complimentary configuration. 



Claims 

1. A prosthetic component assembly for use in fixation 
to bone, which comprises: 

a shell formed with an inner surface providing 
at its outer extent a female taper, 
a liner formed with an inside surface and an out- 
side surface having a male taper sized for re- 
ceipt by said female taper, the engagement of 
the female taper on the male taper providing a 
connection between the shell and the liner, and 
a bearing being formed for coupling with the lin- 
er, the bearing having an interior providing an 
internal cavity for receiving a ball and an oppo- 
site exterior, the exterior being formed for en- 
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gagement with the inside surface of the liner. 

2. An assembly as claimed in claim 1 , in which the in- 
side surface of the liner defines a chamber sized to 
receive the exterior of the bearing therein. s 

3. An assembly as claimed in claim 2, in which the liner 
includes a rim extending about the circumference 
of the chamber between the inside and the outside 
surfaces and a locking tab that extends into the 10 
chamber from the inside surface adjacent the rim. 

4. An assembly as claimed in claim 3, in which the ex- 
terior of the bearing is formed to include a groove 
sized for insertion of the locking tab therein and the 
locking tab extends into the groove when the bear- 
ing is coupled to the liner. 

5. An assembly as claimed in claim 1 , in which the liner 
includes a rim and a locking tab that extends from 20 
the inside surface adjacent the rim for engagement 
with the exterior of the bearing. 

6. An assembly as claimed in claim 5, in which the out- 
side surface of the liner is generally hemispherical 25 
in shape and the inside surface defines a chamber 
sized to receive the bearing therein. 

7. An assembly as claimed in claim 1 , in which the 
male taper and the female taper are self-locking ta- 30 
pers. 

8. An assembly as claimed in claim 1 , in which the 
male taper and the female taper are self-releasing 
tapers. 35 

9. An assembly as claimed in claim 1 , in which the liner 
has an inner rim and an opposite outer rim, and the 
male taper is adjacent the outer rim. 

40 

10. An assembly as claimed in claim 9, in which the liner 
is ring-shaped. 



45 
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